2>4# itta a * m i= a r3 x <* ffl a? *t fc n te ta 




(19) t£#&Mm*r«*SS!H 




(43) i^gSB 
2003 *F10 £23 B (23.10.2003) 



PCT 



(10) SES^MM 
WO 03/087120 Al 



(51) HIK4*fF#S 7 : C07J1/00, 
A61K 31/566, A61P 19/10, 35/00, 43/00 



(21) mffiftmm^: 

(22) H^fctiglB: 

(25) SEStidma>WI§: 

(26) mw&'Amcomm: 

(30) gSfcJt^r — 

<NSfISI2002-100158 



PCT/JP03/04222 
2003 *4fl2B (02.04.2003) 

2002 *4fl2 0 (02.04.2002) JP 



(71) 



(72) 
(75) 



*t£iaH*5££tt (CHUGAI SEIYAKU KABUSHIKI 
KAISHA) [JP/JP]; T 1 15-8543 K^fS ttK 5¥ffl 5T 
B 5 # 1 ^ Tokyo (JP). 

(NABUCHI,Yoshiaki) [JP/JP]; T 412-8513 ^f53^ ftP 

K«m KPI 1TB 1 3 5itt *ngaH*5£<Stt 

ft Shizuoka (JP). 3A (ARAYA,Hiroshi) [JP/JP]; 

T 412-8513 SJISam $Pf&*SrfT jgOPH Tl 1 35f 
* **tS3iH*5£#ttrt Shizuoka (JP). JUffl W 
(KAWATA,Setsu) [JP/JP]; T 412-8513 fi* RE !S fflUS: 

«TtT *niTB135»tt **sa&i*5££a 

ft Shizuoka (JP). &JU —SI (MORIKAWA,Kazu m i) 
[JP/JP]; =F 412-8513 SIMS ffll^Srp S&lP 1 ? 1 Tl 

1 3 5§« ^^stii<*s^ai^ shizuoka (jp). n 

ffl ti (KANBE,Yoshitake) [JP/JP]; T412-8513 
m WKigTfT fDP 1 ! 1 T S 1 3 5 8«J *nSS^t*xC 
Shizuoka (JP). SC (OHTAKE, Yosh ihito) 



[JP/JP]; ¥412-8513 t*fflS ^ IS rf5 ft PI 1 T S 
1 3 5itt *^Sg^*5C^ttW Shizuoka (JP). »S 
(KAIHO,Shinichi) [JP/JP]; T 412-8513 ttHSS W 

K«m pjpi 1TB135 si* ^nsis^s^ttrt 

Shizuoka (JP). (TANIGUCHI,Kenji) [JP/JP]; 

T 412-8513 HHS mWL®-fi HO 1 T@135t 
ife ^^S3lt*5C^art Shizuoka (JP). H^K WW 
(TSUNENARI,Toshiaki) [JP/JP]; T 412-8513 »H» » 
KSrtT SoPH T S 1 3 5 §*6 ^ttSlSII* S^ttl* 
Shizuoka (JP). tl N (TAKASU,Hisashi) [JP/JP]; T 
412-8513 Sf [S3 S fflUKif rfi fdP^ 1 T S 1 3 5 Stt * 
^SIEftS^ttrt Shizuoka (JP). 

(74) ftSA: tt* — * , H(SHAMOTO,Ichio et al.); T 

100-0004 iti =f ft b e ^bt-t g 2 s 1 ^ Sff 

tfil/2 0 6E i7iJv\9&flM#MHSiJr Tokyo 

(JP). 

(81) (Mllty: AE, AG, AL, AM, AT, AU, AZ, BA, BB, 

BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NI, 
NO, NZ, OM, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, 
SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, 
YU, ZA, ZM, ZW. 

(84) S£H 0EM)i ARIPO t$ff (GH, GM, KE, LS, MW, MZ, 
SD, SL, SZ, TZ, UG, ZM, ZW), a-7v7l$Bt (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — □ V /^I*F 
(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, 
GR, HU, IE, IT, LU, MC, NL, PT, SE, SI, SK, TR), OAPI 
ftfr (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, TD, TG). 



(54) Title: ESTRONE DERIVATIVE AND PROCESS FOR PRODUCING THE SAME 



= (54) fZWOZIb: XX hP>^«f*fccfci;*<7)aiJS^5i 



00 

O 




(I) 



COOH 



— (CH2) m — CH— (CHJnR! ( ] W 



(57) Abstract: A compound represented by the formula (I): (I) 
(wherein X! and X 2 each independently represents hydrogen or a 
group represented by the formula (II); (II) Ri represents Ci- 7 linear 
or branched halogenoalkyl; Ra represents hydroxy and Rb represents 
C 2 -5 linear or branched alkynyl, or Ra and Rb represent carbonyl in 
cooperation with the carbon atom bonded thereto; m is an integer of 2 to 
14; and n is an integer of 2 to 7; provided that not both of Xi and X 2 are 
hydrogen), a stereoisomer thereof, a hydrate of either, or a salt or ester 
of any of these. Also provided is a medicinal composition containing 
the compound in an amount effective for treatment 
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(57) m&3: 

*5£W\$s 5* ( I ) 




(I) 



(5£*, X^XXfiXJ** m&VTfrXWltttZ\tt (II) 
COOH 

— (CH2) m — Ah— (CHaJnR! (ID 

-c^snasfc&u r,wj«i*« 1 ~ i ojtm s bu< tt^i^ADyy t 

SHK^fcHN^fcoT*^*— ;WS**U m» 2 ~ 1 4 <£>&&T?& D , nte2 
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m 
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mmm 

10 tv^„ anna, m.&mmz&z&wwtftwmmz&zftMi&tv/^yxtf 

-So 

15 «S#«BifMJ^H, ^ifffllia^bS^TSSRANKL (Receptor 
Activator of NF-/cB L i g a n d) (Cct^», &&&& 
WMfcfr e> 5 M - C S F \Z <k £g tt%> C <£: id <k 9 fc$Mb 
-T^o RANKLI1 #©JRH^(CJ;0##«^±^iib, 5£«§«(itfgEM 
«±(C^-r-SHl7 p ^-T^'5RANK (Receptor Activa 

20 tor of NF-kB) Sr^rUT, te&mfanftmfflfalZistf^JV&BMls, 
&nfflmfr<t&i&m~?Z>Z\£1)mibnT\,*%> (Proc. Natl. Acad. Sci. USA, 95, 
3597-3602, 1998., HIS^ Vol. 16 No. 11 1372-1379, 1998., B*BS*60*. 
itfJ-^3, 679-687, 2002., Bichem. Biophys. Res. C 
ommun. 2 5 3, 3 9 5-4 0 0, 1 9 9 8f ) . 

©llf «^©^$ WJtS^rf T*SO P G (os teoproteger 
in) £/B^TBJ£^lC£ftW<5. O P GteR ANKLCrH'f^TS 0 > 

r a n k l omm&mmrz ctiz^o mnmmmmmm^m^mm^^it^ 

WJt5Ci^e.nT^5 (0#®5#;6O#, JifiJ-^3, 679-687, 2002.^) . 

1 
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WI^$ni>it (Endocrinology. 139, 1329-1337, 1998) , OPGififUSEE"*' 

89, 309-319, 1997) , OPGjt^^^x^^^XlC^^T-tm^^^^^ 
5 M^ZtlZZt (Biochem. Biophys. Res. Commun. , 247, 610-615, 1998. 
Genes. Dev., 12, 1260-1268, 1998) , VmMm^fr? V h^©0PG (^##0 

^mz^K)m.nmmmd>. nmmmtimmzti&zt (ceii. 89, 309-319, 
1997, B*mmtom, mv\m, 679-687, 2002) , mm&znx^&o 

10 ^(Dft{k*fflffl-fz> z\ t&x%n&. nm&wmv. *fc«> ^m^mua^^ 
z> ^t^tt, %umm<D^ffi&fMfemMt ltw$jt&3 z\ tt>m&xzz> 0 

*mm*. mmtvxmmu^x bn>mm&*mfe-rz>z:£&&&)£-rz>o 

(I) -Ci$n5lXhD>^M giiUTffflT^SCt^ttlb, # 
T^-fe, *^BJ«> it (I) 




(I) 



20 

(5£*, X.&itfX^ 5£5£LT7K^M^*fcJ« (II) 

COOH 

— (CH 2 ) m — CH— (CH^F^ (I I) 

25 R,«^^ 1 ~ 7 cDEmt) t < 7;^M^^b, 

2 
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r a wmm&m: u r b umm®. 2-5 <omm% b < tefr&mvwTj^-ji 

m«2~ 1 4<Dm$CC&K) ; 
5 n«2~7C9»n?&&. 

^ (la) 



10 




(la) 



(5£>f, X,43j;tfX 2 te, 3teL,T7j<mM^*fc:t« (II) 

COOH 

(CH2) m — ^H— (CHaJnRi (II) 

15 TS^nsl^L ; 

R.tej^iSc 1 ~ 7 ©ji^fe b < «^^CDAP^rV T;U*;i/g£^b ; 
mtt 2 ~ 1 4 <D^$ar& 0 ; 

fcflfU X,*J;^X 2 «^^KSM^T^§ili:^Vio ) 



3 



WO 03/087120 




PCT/JP03/04222 




COOH 

(CH 2 )ni CH (CH 2 ) n Ri (II) 

5 

m«2~ 1 4(D»rC&9 ; 
10 nte2~7£>g$rC&3. 

\tmm\zm^z>z. (i) x^n^t^m. *<D±fo^ ! & 

Sfc, «S0J«, ( 1 1 1 ) 



4 
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(5£*> x,^«tt^x 2 tt, niLisTTkmm^&rcttt an 

COOH 

— (CHaU— CH-(CH 2 ) n R, (II) 

5 

n«2~7<Z»re&&o 

<Z)i&. tb<«^n^(DX^r^^t^lS$:t^ ^ (la) 




(la) 



15 X.fc^tfXjtt, ^LTTKmm^Sfe^ (ID 

COOH 

— (CH2) m — CH— (CH^nR, (II) 

Remise i~7 ©life L < te#fc»l*£>Aoy / t;u^;us^«u ; 

20 m«2~l 4<Dl$&:T&D ; 
n«2~7©»rC&<5. 
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(5£*, X.&itfX^ aufcLTTKJMC^SfcWsS (ID 
COOH 

(CH2) m — 6h— (CH2) n Ri (ID 

mte2~ 1 4©itT^0 ; 




X,*3<fctfX 2 tt, aALTTKSRlR^SfcttSC (II) 

COOH 

20 — (CH2) m — CH— (CH^R, (II) 
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R b 2 ~ 5 (Dit^fe U < te$m£#©T;i/*-;i/g£^ L/ ; 

5 nta2~7<7)^3rz?&£o 

io iM^ffiM^M 

Elite, KUWlfcEil/fc^IfctEoT, 48^U-h*fflV>Tl?t*fcf9 

15 *mw&mM'rz>tz#)<Dtem 

7y»tlK Any>m : ?©jBci:UTttl^±T*n««fcVi. 2£JU<DA 

r, t*5^s^*ife i ~ 7 ©amt> b < foft&mvw^u?; 7)\,*)vmz& 

x^;k n-^Ptf;k i-^DtfJk n-:/^;k i se 
25 c-^;K t e r t -^fMW* b<. #C n-^JHWSl^, 

*5zmz&ftz>m.mm. i~5 u < tt^ftfittoj^i'St uth, * 

^;k x^;k n-yntr;k i-ypt?;k n-:/^;k i-^;k sec 
-^;k tert-W, n-^>^;k l -^^MkV^k 2->^;k^ 
^;k 3-*^;k/^;k i. l-^pWk/ntrjk i, 2->>*^;i/ypi£ 

7 
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tu, is^ifc i ~ 5 <Dmm*> b < «^fti^0/t-Aoyy r;k*;i/S#W£ b 

7^D-n-^nif;K ^y^^^^-o- i -yntr;w /^:7;k*P- n - 

^-p- t e r t -y^=-;K ^>^^^P-n-^>^;k sf^^ktP- 
1 - h'J7Mo^^-7*m t^^7MD- 2 - h 'J 7MD/f;i/- 
10 t7^7MP - 3 - h U 7MD^^-7^k ^>^7;M-p- 

i, i -b'x- hU^;i/^-pp<^;i/-^Ptf;k ^>^:7;k*p-i, 2-b*x 
p^^-^Ptr;k ^+J-:7;k*p- i -^>^7;k^Px^jk^Pt:;i/&<i: 

i-n-<>?-M, 3-^^;i/-i-^zi;k«^<H^tfe>n^o 

R a&<fctfRbte, ^•n^^^bTV^j^m^«i:-i^fC^oT^;k^-;l/» 
(_ (c = 0) -) &&to R a&£Z$Rb<Dl(&fr&frl±<DmfcMtl'Tte, R 
20 a^TKI^T. RbtfX.^)m<Dffi.fr&t>1±rfm? 

mtbTH 4, 5, 6, 7, 8, 9*<k^l 0^£^fcm&^jlW$?£b< , 

ntUTlt 2, 3, 4, 5&£tf 6^£Mtfn&&ibW£b<* £££3 

)t^H4#:S^y7XTktIi4#:^^tS. 5$ ( I ) ^$n5XfD< H 

#1£cD^f,£K:o^TkL ^(11) T*7*2 tizmtf 7 a- {Z&rctel 13-14 

T^tTV^^i^UfftUK £7c, Ra&7mm<DM&. Ra*U7j8 

8 
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-mz, Rb&. 1 7 a-' wzife-s-rzmm&is^o £fc> ^ (in t^s 

GtmttvM 5 A&fflVvr#$JT5;&fe&«»tfSns. ^A£ffl^3 
yj&te, M^tH CH I RALPAK — OT ( + ) , OP ( + ) , AD, CHI 
RALCEL-OA, OB, OJ, OK, OC, OD, OF, OG^ : 

fc£, ;*3MI/XXt^U, iWXf^K t-7^)VX.7,TM£E<D{&MC7)V*)}, 

t,^;k 7xt^xxf;k ^7v;M^xxf;k 7^;w-r ^ K*^;i/x 

XT^k 2, 2, 2-hU^DnXfJHXfJk 2 - ^DDXWXfM 

2- (hupww>u;u) xfjuxfik 2-^?;kftx^x^f;k 2 
25 - (p- h;i/x>7,;u4s-;i/) xf;ktxfMt*©iM7;^jkt7f;k 

p--hD^>y*Jl/X7fJk p-^h + y^>yJVXXf;k 2- (9, 10 

-v^+V) 7>XU;^WXTMt*©f^>^kXXf>'kfe < k^h'J 

^fJk>U;kxxfJk t-7W^fJl/y'JJHXfJk 7iXJk/^^l/ 

9 
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SKIN, SflSI. *ut»K ifsm B&JfiffiK ifi. ns^su £5£#J^£ 

ttJitWMtitbT, B«£-ra##«i»Kjfci;, jaa^ttifto^ss^bT 

-C%Z><D~1:\ W*.\i* lPS40i^tH —j&lCO. l~5 0 0mg/day 
10 /per son©ffll«Sn, #*BPfi:# ESS. &T£) co«-&fc 

«> — JRKO. l~1 0 0 0mg/day/person*^0. 1~1000 
mg/mo n t h/p e r s on(DfflMffi$n5. 

15 n, rru R,tt, ^ (I I) l:^ilfct*D^5. 



JReSEIjSA Cfr&A) 




20 JKfSBl^B CfrfeB) 



10 




5 & (5) \z£^T^nz<k£rmzUT<Djj&Te>j&^Z^£tfT'^Z>o j£ 
(4) iZ&^T&ZtlZik'&yo&ltifZyu^tVs Oppenauer^-fb, Jonesmfb, 
PCCSKt* Swerngtffc, fc^fcUkr-^A^fb (TPAP^) & £T 1 7 

5£ (5) K:«koTasn*ft^*a*^»C^UT^«tt3a:»<i <« 
10 fh7tHD77>, yXfjU-TJl/, ^^yl^X > ? ^1t> 

, tSL£<D2L-T)V%kmm. *J*?-)V7s)Vi£*i/Yi* i?*^)V-fc)V2±TS.V. h)V 

«-7 8*Cj&>£^i&T, #Ht&JB&% (RO, RNa» RK, RMgX> RR'R"A1> 

^b^Oppenauer^bTff "3*&, 0ppenauerIMbK®S/8^e>n3&JSt^33 
20 ^^5^A7^+'>H, ^3-^7A7^3+i/H, ^fcfciJl^-^A 

11 
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— KLK V^D^yK, h U t e r t - ^h+yH^U 

5 Ayp^yK, ^□-^VT'D^e/H, ^3--^At ert-^h 
^r'>H*W*b<, Sefctev^y^-^A t e r t -^h+y Ft!>W3:L^. ^ 

15 »#W£L<, $St5^i~10Si*W*tK S^iS^LT^ >I3?ffl 

-rz>mm\$. o . o 1 m& e> 2 . 0 maws, v < , ^^ii^^txjK^JK^, ^ 

20 Ot:~2 0 Ot:^$f*L<, £££2 5t~l 2 CC^SfiSl/V*. 

•l^T, 5£ (4) T^$n-&'f^TOm-05i^'l4#:^tH^»tbTfflVi 
^15^ (5) T^$n^>fb^C7)#-(7)i£^14#:^3i-r 

tSL&. m^n~C$>^ (4) (CckoTa^n^^tl«W001/42186^fH«c$ 

25 ntzjjmz&K)'eri8.?z>£ttf-czz>o & (4) -e^^tis^^^-^iL^ 

^t£^t>W001/42186^|B^$n^fe^J:Ot#^ei<i;^T#-g> 0 

^ (7) ^ctoT^^n^^b^^ (6) -zigzznzfc&M&mftyont 

12 
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otisns^utt, & (7) x'^n^it^m^m^mtL, t&ie izm 

A] £.mmzlsX&j£T2>Z. %>o fc*3, (6) (Ccto 

TS^n^fb^^ti W001/42186 ^^tCfEM^nfc^^lCct O^-r^^i:^ 

5 

10 [ ggflij 

[Ig 1] 10- (3, 17/3-dihydroxyestra-l. 3, 5 
(10) - t r i e n- 7 a-y 1 ) -2- (4, 4, 5, 5, 6, 6, 7, 7, 
7-nonaf luorohepty 1) decanoic acid (DJt¥ 




CO2H 
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10- (3, 17/3-dihydroxyestra-l, 3, 5 (10) - 
trien-7a-yl) -2- (4, 4, 5, 5, 6, 6, 7, 7, 7-no 
naf luoroheptyl) decanoic ac idli W001/42186 

□ /V-JK f^lfc<DS'&»«E(^^-t>-> : <V^a/V-;V : @t&=90 : 10 : 
0. DSfflWri 0 - (3, 1713-dihydroxyestra-l, 3, 5 
(10) - t r i e n- 7 a-y 1 ) -2- (4, 4, 5, 5, 6, 6, 7, 7, 
7-nonaf luoroheptyl) decanoic acid, 138 
10 g<0$MW£fTV>, m/£# (it&tr-*) 5 8. 3g. *5<fctfSfi2fi&# (&tf- 
^7) 5 8. 8 g£t#fco 

[112] 

15 




20 Igir#Wc^2^ (2. 71 g, 3. 86 mmoOm 
h > (4 0 ml) izmmZG* Mmmmvtc Jones i*IS&Efc»ifca*3t» 

14 
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(TLC) fcTRlSJl*7S«B«. £<i>K3 0#Jf#U Kfomz^V7u)d)l 

v"J*y;W7A^P-7h^77>f- «If;kAW>=l : 2) KITtt 
5 SSU 10- (3-hyd r oxy- 1 7-oxo-e s t r a- 1, 3, 5 
(10) - t r i e n- 7 a-y 1 ) -2- (4, 4. 5, 5, 6, 6, 7, 7, 
7-nonaf luorohepty 1) decanoic acid ({fc-n 
mi) (1.51 g, 56%) £#fco 

'H-NMR (270MHz, CDC1 3 ) : <5 7.14 (d, J=8.4Hz, 1H, Cl-CH), 6.64 (dd, J=2. 4, 
10 8.4Hz, 1H, C2-CH), 6.56 (d, J =2.4Hz, 1H, C4-CH) , 2.89 (dd, 1=16.0, 

3.4Hz, 1H), 2.73 (d, J=l 6.0Hz, 1H), 2.58-2.30 (m, 4H), 2.23-1.80 (m, 8H), 
1.80-1.00 (m, 25H), 0.91 (s, 3H). 




mffiMlVXmi-vmznrzf&lJ&ft (2. 7 8 g, 3. 9 6 mmo 
1) £7-feh> (4 0 ml) K}gfl¥<*ii\ %H&fflML>fc Jones i&^SrSfS 
20 »8&&*835€i*S-r-5ST, - 1 0X:izX®^>< OtSTFLfc. TLCfcTKJfc 

15 
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7h^77>f- (^X^;i/ : ^"^>= 1 : 2) KTSHHU 10- (3-h 
ydroxy-17-oxo-estra-l, 3, 5 (10) - trien- 
7o-yl) -2- (4, 4, 5, 5, 6, 6, 7, 7, 7-nonaf luo 
5 roheptyl) decanoic acid (it&WO 2 ) (1.55 g , 

5 6%) zmfco 

'H-NMR (270MHz, CDC1 3 ) : «5 7.14 (d, J=8.4Hz, 1H, Cl-CH), 6.64 (dd, J=2.4, 
8.4Hz, 1H, C2-CH), 6.56 (d, J =2. 4Hz, 1H, C4-CH), 2.89 (dd, J=16.0, 
3.4Hz, 1H), 2.73 (d, J=l 6.0Hz, 1H), 2.58-2.30 (m, 4H), 2.23-1.80 Cm, 8H), 
10 1.80-1.00 (m, 25H), 0.91 (s, 3H). 



10 - (3, 17/3-dihydroxyestra-l, 3, 5 (10) - 
trien-ll)3-yl) -2- (4, 4, 5, 5, 6, 6, 7, 7, 7-n 
onafluoroheptyl) decanoic acid (57 m 
g, 0. 0 8 mmol) *7±b> (1. 0 ml) 
20 1/fcJ one sttJI*S*S»»i*^»6*M-rs*T?, -1 0tl:T^<0i 

mWVffi»&* &zK«fB:rbU£AfcTtt«Lfc. MEET, W«»«E£«MBU 
^^'>U^*7^D-7h^77^- (H«X3\>U : ^tJ->= 1 : 2) 
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HTHil, 10- (3-hydroxy-17-oxo-es tra-1, 3, 
5 (10) - trien-110-yl) -2 - (4, 4, 5, 5, 6, 6, 7, 
7 , 7-nonaf luorohepty 1) decanoic acid 
Uk&®3) (32 mg, 5 6%) » 
5 'H-NMR (270MHz, CDC1 3 ) : <5 7.00 (d, J=8.4Hz, 1H, Cl-CH), 6.64 (dd, J=2.4, 
8.4Hz, 1H, C2-CH), 6.56 (d, J =2.4Hz, 1H, C4-CH), 2.81-2.65 (m, 2H), 
2.61-2.30 (m, 5H), 2. 20-1.92 (m, 8H), 1.80-1.00 (m, 24H), 1.03 (s, 3H). 




mmmi<Dxmi<D^mzm-DTnt>nrcm2f&ft (2. 71 g, 3. 8 

6 mmol) M^oaW> (3. 78 g, 38. 6 mmo 
1) £h;i/X> (4 0 ml) TJU^-^AMJ t e r t-7h*is 

15 H (1. 0 5 g, 4. 2 5 mmol) S^MtdTflQ^fco g^f^S^T, 

0 OlCSTflDf&U 2RfM«*^Lxfc^ SM^MiT^Ht 

20 V htf^yj— (T-t h> : '\3 1 -tf">= 1:2) {dTffSgL, 10- (3-hy 

droxy-17-oxo-estra-l, 3, 5 (10) - tr len-7 
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a-yl) -2- (4, 4, 5, 5, 6, 6, 7, 7, 7-nonaf luor 
oheptyl) decanoic acid (1. 51 g, 89%) 

'H-NMR (270MHz, CDC1 3 ) : 6 7.14 (d. J=8.4Hz, 1H, Cl-CH), 6.64 (dd, J=2.4, 
5 8.4Hz, 1H, C2-CH), 6.56 (d, J =2.4Hz, 1H, C4-CH), 2.89 (dd, J=16.0, 

3.4Hz, 1H), 2.73 (d, J=l 6.0Hz, 1H), 2.58-2.30 (m, 4H), 2.23-1.80 (m, 8H), 
1.80-1.00 (m, 25H), 0.91 (s, 3H). 



hV*9-)l>'V)l'7ttU> (3.9 ml, 27.8 mmol) £J!&7k^ h ^ fc F n 37 ^ 
> (27 ml) fc»#U ^mnmn.T. -78 < C«rJflb*r 0 n-^'Jf^AO 
15 ^\^>mW. (17.14 ml, 27. 16 mmol) £-78t:<D££i0o < K> tiRTU 

fis©**io^raaa^ufc. wmx. mmm^m^nftit^nz^ g, 5.54 

mmoD^h^t HD77> (27 ml) KJgflPLfciSifc*, -78^ HT$felC:»U 

20 TJW»2jU£A (4.0 g) £tJP;L, £fiK:T3l$WJ*#bfc. Sfr&BfcKSriin*. 
(~pHl) , ftlfex^Tttfflb, A«7K»ttT«c#«, 
^MJtfAteTte*feL&. MJET, BISSAU* A 
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^D?h^77^- (T-feh > : ^1^>= 1:4-1:2), S£K:*JBE#flJl 
#7A«!ligB£fflVvr, ^^f^*7A^n7h^77>f- (RP-18777 
A, T-feh-h'J;i/ : *= 7 5 : 2 5) fcT*t«U 10 - (3, 1 7 j3 - d i 
hydroxy-17a — ethynyl— estra-1, 3, 5 (10) - 

5 trien-7a-yl) -2- (4, 4, 5, 5, 6, 6, 7, 7, 7-no 
naf luoroheptyl) decanoic acid ({k&fa 4 ) 
(2.86 g, 71%) &mtZo 
'H-NMR (270MHz, CDC1 3 ) : 6 7.14 (d, J=8.4Hz, 1H, Cl-CH), 6.63 (dd, 1=2. 5. 
8.4Hz, 1H, C2-CH), 6.54 (d, J =2. 5Hz, 1H, C4-CH), 2.86 (dd, J=16.2, 

10 5.0Hz, 1H), 2.70 (d, J=16. 2Hz, 1H), 2.62 (s, 1H, acetylene-CH) , 2.45- 
2.25 On, 4H), 2.18-1.80 (m, 8H), 1.80-0.90 (m, 25H), 0.89 (s, 3H). 
LC-MASS : m/e 727(M + +1) 

HPLC (X=280 nm) : >99* (Chiralpack AD) (Hexane: i-PrOH:AcOH=90: 10:0. 1, 



15 



1.0 ml/min, 30 r) 

>99* (YMC-0DS-A) (MeCN:H 2 O:TFA=75:25:0. 1, 1.0 ml/min, 
25 "€) 




OH 



20 




h»J^5 L ;W^U;l/T-fe5 1 l/> (1.82 ml, 13.1 mmol) ^t^tKt* h7kKD77 
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> (6.4mo izmmis. se*»h*t, -nwzntmvtco n-7W)7*& 

<0^\^>mW. (8.0 ml, 12.5 mmol) &-7SX:<Dl£g.Q)-3 < K> £J»TU ^(DM. 

m<D&&ioftfflm$vfzo %mx. nnM2T*m*>titi<k£W2 020 mg, 1.31 

mmoD^^-h^fc YU7?> (13.8 ml) izmMlsfrfem* , -nV,\ZX&\Zf®W. 
5 l,tzBitf>mmiZtoZ-fz 0 10#Jf#bfc^ ^M£T#MU 2 £ \Z 1 R#P«fl¥8t# 
Lfcfg, S^^^^/-;Kl8.4ml)$rJ!]PAfCo ^ttT^#U^A (920 mg) 

*to7i. mmzT\.mmm&isfc a ^^tk^p*. (~ph2) , mm^)i>T» 

y'JW*7A^D?b^77^- (T-feh> :/\^>= 1 : 3~1 : 2) 
10 iZTmmV, 151^7 7^^3 >/ftt£lft#>Tl 0- (3, 17/3-dihy 
droxy-17a-ethynyl-estra-l, 3, 5 (10) - t r 
ien-7a-yl) -2- (4, 4, 5, 5, 6, 6, 7, 7, 7-nona 
fluoroheptyl) decanoic acid (ft-&4& 5) (489 
mg, 51*)£t#fc 0 

15 'H-NMR (270MHz, CDC1 3 ) : 5 7.15 (d, J=8. 4Hz, 1H, Cl-CH), 6.63 (dd, 1=2. 7, 
8.4Hz, 1H, C2-CH), 6.54 (d, J =2. 7Hz, 1H, C4-CH) , 2.86 (dd, J=16.2, 
5.1Hz, 1H), 2.71 (d, J=l 6.2Hz, 1H), 2.62 (s, 1H, acetylene-CH), 2.45- 
2.25 (m, 4H), 2.18-1.80 (m, 8H), 1.80-0.90 (m, 25H), 0.89 (s, 3H). 
HPLC (X=280 nm) : >99* (Chiralpack AD) (Hexane: i-PrOH:Ac0H=90: 10:0. 1, 
20 1.0 ml/min, 25 *C) 

>98* (YMC-0DS-A) (MeCN:H 2 0:TFA=75:25:0. 1, 1.0 ml/min, 
25 V.) 

mmm 1 ] nm^m^mmmm.mm^mm^mm\z^t-r siniMt^ 
25 mm 

ddY^^T, m. 7 -9mm <Dmn^^mvrcwmm^. ^d7t 

-i;aQ--i» (M-CSF, lOng/ml) #ffiT> Mtim^V- NT 3 B HQ 

ii^ufc. PBST?^is«ffljia^i5t#. 7u-hJi\zmMVT^z>mm&®L 

nmmt!mmmtl^rCo H^M-CSF (lOng/ml) <h rT^MRANK ligand 
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(sRANKL, 40 ng/ml) SSfebPU 3 - 4 0 mt&mVX&ftM1&<DfiM£*mm 

vtco z.<Dmmmizfc&%oi, &iz\tmm<D& te&s—M &raiu 

(TRAP) ^fe^ffV^ 3^±^TRAP^fe$nfcifffl^^^>h-r^>^«t^ 



mi 







M-CSF 


0±0 


M-CSF + sRANKL 


228 ±23 


M-CSF + sRANKL + 
-(fc^^1(10- 5 mol/L) 


34 ±10 


M-CSF + sRANKL + 
-(b^-!K3l(10- 4 moyL) 


0±0 



io mn^m<DAvc<Dm^.] 

(30mg/kg) ©5%77h7^M (1 Oml/kg) 
15 ICR^X (]tt8> 8-lOlg) l'T^XfflWy>x^ffl^Tg^J^P^#U> 

— izmrnvt (is, 30 i, 2 , 4, 6, 8, 24, 48 mm) izM^B 
plc (mmmy± h-Mj ^m^Tmmv, ^mm<D^ikm^mm 
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m2 





AUC„(Atg * h/ml) 




468.35 




722.55 




202. 10 




661.00 J 


ttMit&Va l 


273.64 




469.73 



5 £o 

[TOM 3] 1t;i/£^8bfcTO 

m.mwn (3mg/kg) ©PEG/;K/x^;-« [8/4/3 (v/ 
v) ] (3ml/kg) #~^-flMl/ (flft, 3-5^, 2. 5~4kg) 

iHB#W(15, 3 0^, 1, 2, 4, 6, 8, 1 0, 2 4, 4 8Pf^) tjfiL^ 
lmL^Klfc. ft^tlfelta^^^TO^lM^a^^LC/MS/MS (ES 

i, mmmmh~hv)i</*) zm^xmizv, h^taoAuc 

15 ^£bTte, ilM 1 Olg 1 tl^HTll bfc^ 2 fiJc^Sffl ^fe. 



S3 





AUCooC/zg- h/ml) 




2.42 




3.8 


Dtimt^m i 


0.42 
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5 mmw4-\ 

^77, (ICR, M30±2g) C17|3-IXh7^-M>77-b 
(Sigma) ^X^DO. 1 m gf^> 3 BP B m~F£§tU ^Kfi»<Z>ifiD 

-g-tlR^MIb^Sr 5 XT^^nAmmzMM-Z^, 3 Bf^B 1 HI 1 0m 

mu mmzmizistzo m^mrA<D^4\zmm.vrz 0 

15 ^4. 





rnmrn (%) 




96 




99 




94 




96 



£|b*fcftt?& gHAtf):?^ Tris (hydroxymethyl)aminomethane, 
20 Dithiothreitol33J;££GlyceroH3:> Nacalai tesquecfc *9 A^l/fco 
Protease inhibi tor^Jte, Boehringer Mannheimi; D AflL 
JjfflJJ&fc "5 t h?UB«c MCF-7 \t ATCC Fetal calf serum 

(FCS) Hyclone «kD, DMEMte> Invitrogen cfcD, PBS(-) te-yX-f (#0 

25 ?I»fbAry7 7— <OWg 
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1 mol/L Tris-HCl buffer (pH=7.4) &m&fr'V5Q&1tf6llsX20 mmol/L 
Tris-HCl buffer (pH=7.4) SiiU, Di thiothrei tol ^Glycerol ZtefBlBFe* 
tl^ni mmol/L, \0%\Zf£Z><i:?\zm]MVrzo 2£>l£> ;t*;7 7' 50 mLlSOl 
^©protease inhibitor^J^r^flbfe. Z\<DWW.&*imWv — tVX 
5 ffl^fc. 

tto7hDy>^ (EgR) <P3£a 

«ftx7hny>s*# (EgR) fe&m-yryzfjuDmmtes uTamrnvft^ 

fco 5% FCS/DMEMTig^l/fcMCF-7 £4x 10 5 eel ls/dishT 6 cm'fy S'a.fc** 
^*3 0Pfl«*Ufc«, ^ami~100 nmol/L©{b^l, <b^2*3«krm» 

10 mi-1000 nmol/L <Di£G>®4, — 10000 nmol/L (Dit&m 5#ftTT£ 

e>tw2ra«f*Ufeo PBS(-)T?«lia*ife#l/oJ«SF<bny7 7-S:*JPUfc 

-80t:£^mT^MJ$£2|IIiii9MU 4 , CT10^ra, 4000 r. p.m. (jfrfr 
8§:T0MY, Model MX-150) T^^lfe. jl^<Z)Jt»tC500 mmol/L NaCl^ti 1 
nf^bA^y ^T-^SPbT 4 < C7?*530»K, *7-f ^ D^a.— (T0MY, 

15 Model MT-360) TMSbTio 4 < CT30#f*fi, 15000 r.p.m. Gt'Crfg : T0MY, 

Model MX-150) T]8^LxT±fll*««lUT^n&»J*ai-y->^ r ;i't LT-80*CT 
^#bfeo OT«bfe«}ftffi-y->^;U^©EgRStt, EgRJBS^y h (ER-EIA 

20 1, 2, 4^J;^5«fflfife#e<J^^EgR»^M^$-frfe. 



I C 50 (nmol/L) 



25 



fbfr#>i 



8.4 



8.7 



100 



14 
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W#\<kK>&nx^Z>Z\£ (Journal of Clinical Oncology 20, 3386-3395, 2002), 
(Endocrine-Related Cancer 9, 267-276, 2002) , &£Zf. ^ : E+y7i >J&#l 
&fUSttto&Wto^1tZ£ifimbif>£UvT\t*& (British Journal of 
5 Cancer 74, 300-308, 1996) . 

U^=l Zm-TZtctb. S E RM»J^7 D?^- iflfiWJ £ DM 

10 

itmmm^mv. mrntvxirm-e&z. mn^iz^x%T>9— 

20 
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1. 5£ (I) 




(I) 



5 (j£f> X,*5«k^X 2 «, ^3ibT7jC^M^Sfc«^: (II) 

COOH 

(CH2) m — CH— (CHgJnR, (II) 

10 R a U Rb\*mm&2~5<D&tohls<\Zft&mVt<D7)l*—)l' 
m«2~ 1 4 0!E#Tr»O ; 

2. ^ (la) 




(la) 



20 

(5£4», X,&£tfX 2 ra, ffi3tbT**jR^3;&tt5£ (II) 
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COOH 

— (CH 2 ) m — CH— (CHgJpR, (ID 

5 m«2~14 (Dm$rr:$> K) ; 
nta2~7<DM2£T&5o 

10 3. a (lb) 




(5$*, X.^tfXjfc, SfcliLT**JR-?*fcJ« (II) 

COOH 

— (CH 2 ) m — CH— (CH^nR, (ID 

15 

R b tt&ftft 2-5 b < tt^tt«JK©T;^=.;US** b ; 

m« 2 — 14 (D|g$a?<& 0 ; 
20 n«2~7<2»cT&<2>o 

(Dm, t>b<«cin^<Dxx^;k 

4. mj&*4~l 0©3£$re&9, n^2-6©^Tfe^»^Jgl-3f'f2« 
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9. 5£ (I I I ) 




(III) 



15 

(it*, X,*«kt^X l tt, $ft5ibT7K*M : f'*fc«^ (ID 

COOH 

— (CHaJnr-CH-tCH^nR, (II) 

20 ; 

m«2~l 4£>»CT&0 ; 
nte2~7©»0?&5o 
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(la) 



5 (^4<> x,*<k^x,tt, n&vx7kmm?3ztcffi£ (id 

COOH 

— (CHa),,,— CH— (CH 2 ) n R, (II) 

10 mli2~14©ItT^0> 
nte2~7a>SEfc£T&£. 

15 10. M6<bSl6*0ppenauerK<fc»C«fcoTff5^t*#a«fc'r*»^98B« 
11. (la) 




(la) 



20 

(iS*, X,43«J;t*X 2 «, aSUT^JUISfSfctt^ (ID 
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COOH 

— (CH2) m — CH— (CH^nR, (II) 

5 m«2~ 1 4©fiE»T?*0 ; 
nte2~7©g&T&3. 

(Dm.. SL<«cin^a)xx^;p ; S:T;p^;WbT§x@^tj> s: (ib) 




OS;*, x,&cfctfx 2 te, »iu*$if*fda (id 

COOH 

— (CH2) m — iH— (CHaJnR, (II) 

15 

r b fcrnmic 2-5 oamfe l < «#&mtfc<27;M^;us£^ l ; 

mte 2 ~ 1 4 £>^$cr& D ; 
20 n it 2 ~ 7 £>M$CT& S". 

fciEU X,*5J;^X 2 «|WI^p^?KmM^"e^^>^<h^Vi 0 ) 

<Dm.. %\s<\zz.n*>(DjLXT)i'Zmm?z>jjmo 
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300 
250 

g 

i&200 
^ 150 

5 
eCde 

S 100 
13 

50 





M-CSF M-CSF + sRANKL M-CSF + sRANKL + M-CSF + sRANKL - 

(10* mol/L) (10 4 mol/L) 
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